FLOW SCHEMATIC FOR FIELD SUPPLIED DATA ENTRY AND BASE STATION , 
OR SERVICE PROVIDER SUPPLIED COMPUTER ASSISTANCE 



(12) 



FIELD PERSONNEL 



FIELD 
ACQUIRED 
DATA 



(13) 



FIELD LOCATED 
REMOTE WIRELESS 
DEVICE SUCH AS 
TALM PILOT* 

■ — r~~ 



(10) 



(11) 



FIELD 
REQUIRED 
RESULTS 



OPTIONAL 
PRINTER 



(14) 



FIELD LOCATED 

LAPTOP fr 
COMPUTER PLUS 
CELLPHONE 



1 



05) 



FIELD LOCAT^D^ 
LAPTOP COKffgTO, 
PLUS LAND PHONE v 



(16) 



BASE LOCATED 
COMPUTER AND 
SOFTWARE 



(17) 



SERVICE PROVIDER 
COMPUTER AND 
SOFTWARE 



FIG. 1 



PROGRAMS (IS) 



ENGINEERING AND/OR 
PERFORMANCE 

A VAT VSTS 



ENGINEERING 
ASSISTANCE 



SERVICE ANALYSIS 



SFRVTCF. ASSISTANT!? 



TROUBLESHOOTING 
ASSISTANCE 



CUSTOMER DATABASE 



CUSTOMER BILLING 



OWNER/OPERATOR 
WARRANTY/OPERATIONAL 
ASSTSTAKCF. 



NEW EQUIPMENT 
SPECIFICATIONS, DATA 
PRICING & ORDERING 



NEW COMPONENT 
SPECIFICATIONS, DATA, 
PRTCTNO * ORDFRINft 



EQUIPMENT/COMPONENT 
HISTORY DATABASE 



SYSTEM DESIGN PROGRAM 



4 ► 



MASTER 
PROGRAM 



(19) 



base: 

LOCATED 

OR 
SERVICE 

PROVIDER 
COMPUTER 



Fig. 2 
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Miscellaneous Data Sheet 

Condition of: 
Condenser Coil 
Evaportor Coil 
Cabinetry AH 
Cabinetry Cond 
Ductwork 
Liquid Line Dryer 
Suction Line Dryer 
Suction Accumulator 
Liquid Receiver 
Reversing Valve 
Expansion Device 
Refrigerant Lines 
Condenser Fan Motor 
Condenser Fan Blade 
Evaporator Blower Motor 
Evaporator Blower Shaft 
Evaporator Blower Bearings 
Evaporator Blower Belts 
Electrical Wiring 
Capacitors 
Contactors 
Relays 

Transformers 

Other Component (input below) 



(X which applies) 
Good Bad 



Explanation 



Obvious Oil Leak Locations 



FIG. 4b 



III. OPERATIONAL DATA SHEET: 



r 



Temperatures, Refrigerant 

(X which applies) 

Hot Gas Discharge at Compressor 

Hot Gas Entering Condenser 

Mid Condenser Coil 

Liquid out of condenser 

Liquid into expansion device 

Mid Evaporator coil 

Suction line after evaporator 

Suction line into compressor 

Heat Pump, Suction line into rev VaJve 

Heat Pump, Hot Gas line into rev Valve 



Fahrenheit Celsius 



Pressures, Refrigerant 

(XwNctiappSes) 

Hot Gas Discharge ® compressor 
Hot Gas Discharge G condenser 
□quid Refrigerant exit condenser 
□quid Refrigerant enter Exp Device 
Suction Gas exiting evaporator 
Suction Gas entering compressor 

Electrical Data (Running) 

Compressor No 1 
Compressor No 2 
Compressor No 3 
Compressor No 4 
Condenser Fan Motors 

Quantity 
Blower Motors 

Quantity [ 
Pumps - Chiller Circ 

Evaporative Tower 

Water Cooled Circ 



PSLG 



PSIA 



Temperatures, Air 

(X which applies) 
Air Entering Condenser 
Air Entering Condenser 
Air Exiting Condenser 
Air Entering Evaporator 
Air Entering Evaporator 
Air Exiting Evaporator „ 
Air Exiting Evaporator 
Air Exiting Air Handler 
Air Exiting Air Handler 



Pressures, Air Flow (in inches 1a 
Static before Air Handler 
Static after Air Handler ^ T 
Velocity pressure Transverse Avg at 
straight duct section with dim en sions 
given for main supply or return plenums 





Temperatures, Water 

(X which appftes) 

Chiller 

Water Cooled Condenser 



Fahrenheit 


Celsius 


i 




EWT 




LCWT 




EWT 




LWT 


.. ~ - - ^ 



Water Flow Rate 

(X which applies) 
Chiller, Evaporator Return Line 
Chiller, Evaporator Supply Line 
Water Cooled Equip 
Condenser Return Line 

Condenser Supply Line 



PS1G 



FIG. 4C 



IV. TROUBLE SHOOTING QUESTIONNAIRE DATA SHEET 

Mart all those that apply (X) 



L 



Chiller Condenser 

Air Cooled 



Water Cooled 



GootfcermaJ 
Dual Source 



Symptom (e xamples -list to be added to) 
Htlnit will not run 
Outdoor unit section will not run 
Compressor will not start 
Outdoor fan motor will not start 
Outdoor unit condenser water pump will not start 
Compressor hums but will not start 



*0 
€1 
fU 

I 

y] 



Compressor cycling on overload 

Compressor off on high pressure control 

.....J Noisy compressor 
■■ayjf* Compressor loses ojj^i^-- 
; No cooling, but cowj^wwr j 
Liquid RrtHief^««2^ f 
liquid IWWgerant flooding ^^^^ 
^ Liquid Refrigerant flooding compressor fixv) 

J High head pressure 

.^Ejg Low head pressure 




High Suction Pressure 
Low suction pressure 
High operating costs 
Other 



[Water Tower 

Symptom ( examples -list to be added to) 
i iFan motor will not run 

Cooling return water temperature high 
Scale buildup is rapid 
Sump water hardness is high 

Other 



^]Fan Coil Unit . 
Symptom (exampfes . ffsf to be added to) 
^ JFan motor will not run 
No cooling, but fan is on 
Too much cooling 
Other 



FIG. Ud 



1 1 



Oil Heat ~ 
Symptom (e xamples -Ssttobe added to) 
Burner will not start 
Burner starts and fires but short cycles 
Burner starts and fires but does not heat enough 

Burner starts and fires then locks out on safely 

Burner starts and fires but no flame is estabBshed 
Burner starts and fires but loses flame and locks out on safety 
Too much heat; burner runs continuously 
Too little heat; burner runs continuously 
Other 



Gas Heat 

Symptomjexamples *Bsttobe 
Unit will not run 
Fan win not run 
Other 



T 



to) 



Electric Heat 

Symptom (e xamples -Ssttobe added to) 
Unit will not run 
Fan will not run 
Other 



T 



Air Conditi oning 

Air Cooled 



Water Cooled 




Geothermal 
Dual Source 



L 



^Spfit System f J Package 



Symptom (e xamples -Ssttobe added to) 
Unit will not run 

Outdoor unit section will not run 
Com p re sso r wfli not start : 
2nd stage co mp re ss or will not start 



FIG. 4e 



""lOutdoor Un motor will not start 



> Other 




] Air Handler 























1 


r ^. 



Blower motor will n ot* 

Water overflowing system 
Other 



HE 



in 



lHeat Pump Cooling Cycle . • 

Sympromfe xampfes -tsttobe added to) \ 



Other 



1 Heat Pump Heating Cycle 

Symptom (examples -fist to be added to) 




Other 



BE3E7I3 



Heat Pump Heating/CooOng Cycles 

Symptom (e xamples -est to be added to) 



Other 



1 Refri gerat ion 

jHigh Temp 
I Medium Temp 




Low Temp 
Uttn Low Temp 



FIG. 4f 



Symptom 



'examples 



jgsagaa Compressor 



^t^^B Other 



Sst to be added to) 
fails to start (no hum) 



lea Machin e 

luber 

Symptom (e xamples -list to be added to) 
^^gaiUntt will not run 
Other 




(Raker 



]Automotive Air Conditioning 
Symptom (e xamples - Sst to be added to) 
— | Evaporator not cooling 
■Other 




TEST AND BALANCE - AIR VOLUME DATA SHEET 



A. kkrkaU th ose that apply (X) 

jConstant volume system 
fAV System 




B. Fill In all a ppropriate (highlighted) below: 
Example: 

[Design Air Flow VAV Jtt 
lOther 




FIG. Uh 
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ill. OPERATIONAL DATA SHEET: 



Temperatures, Refrigerant 

( X wtiich appies) L 

Hn+ "'^tWPr* ** Compressor 
Hot Gas Entering Condenser 
Mid Condenser Coil 
Liquid out of condenser 

Mid Evaporator coil 

Suction line after evaporator 

Suction line into compressor 

Heat Pump, Suction One into rev Valve 

Heat Pump, Hot Gas fine into rev Valve 



Fahrenheit Ceissus 



Temperatures, Air 

(X which appTies) 
Air Entering Condense r / 
. Air Entering Condenser 
Air Exiting CoiKfenser 
Air I 




Pressures, Refrigerant 

ptwhkhj 



PSiG 



PSIA 







Fahmnhoi 


■ \ t 
Ce&us 


1 




06 




WB 




06 




06 




we 




06 




WB 




06 




WB 




water gaug 






Hot Gas Discharge 

liquid 

Liquid 

Suction Gas exiting evaporator 
Suction Gas entering < 




given tor main supply or return 



Electrical Data (Running) 



L1 



Amps 
L2 



VoXs 



Phase 



hz 



L3 



rNpl 

Compressor No 2 
Compressor No 3 
Compressor No 4 
Condenser Fan Motors 

Quantity | 
Blower Motors 

Quantity | 
Pumps - Chiller Ckc 

Evaporative Tower 

Water Cooled Circ 



1 
2 
1 
2 
1 
2 



Temperatures, Water 

(X which ap&es) 

Chiller 

Water Cooled Condenser 



Fahrenheit Cefaaws 



I 




EWT 
LCWT 
EWT 
LWT 











c 



Water Flow Rate 

(X which appfes) _ 
Chiller, Evaporator Return Line 
Chiller, Evaporator Supply Line 
Water Cooled Equip 
Condenser Return Line 

Condenser Supply Line 



PS/G 



PSIA 



FIG. 5b 



111. OPERATIONAL DATA SHEET: 



Q 

yy 
fy 



La 

m 
o 



Temperatures, Refrigerant 

( X wtuch 3pf*es) [ 

Hot Gas Discharge at Compressor 
Hot Gas Entering Comleiiia 
Mid Condenser Cot! 
Liquid out of condenser 
Liqui d into expansic 
Mid Evaporator con 
Suction line after evaporator 
Suction line Into 



Fahrenheit Celsius 



Heat Pump, Suction ine ISorev VaJve 
Heat Pump. Hot Gas fne into rev Valve 



~LC>0 



\1M 



Temperatures, Air 

(Xwtoch appfies) 
Air Entering .C ond e nse r 
Air Entering Condenser 
Air Exiting Condenser 
Air Entering E vap ot at or 
Air Entering Cweym atu' 
fir Exiting Cwepurator 
AirExningEvavuiaiJi 
Air Exiting Air Handler 
Air Exiting Air 



Pressures, 



PS1G 



PSIA 



1 X 




DB 




WB 




OB 




DB 




WB 




DB 




WB 




DB 




WB 









pC which appSes) I > 



Rot Gas Discfu^ ft co«*n^er 
f ^t«H B^o^r^axttcnnrtenti"r 
UmiidReir<oW<t^ r¥ii De^ 
Suction Gas cxMng 
Suction 




straight duct 
mven tor main supply or 



Electrical Data (Running) 



Amps 



Vote 



Phase 



hz 



Compressor Mo 1 


Li 












Compressor Ho z 
Compressor No 3 
Compressor Mo 4 
nnnd&rvter Fan Mofcxs. 


















































Quentitv I >^ 




Slower Motors 






- 






Quantity I \ 














Pumps - ChOler tike 1 
2 














Evaporative Tower 1 














2 

Water Cooled Ore 1 
2 



























Temperatures, Water 
Chiller 

Water Cooled Condenser 



Fslxenhe* Oafato 



I 




EWT 
LCWT 
EWT 
LWT 











L 



Water Row Rate 

QKwtikhappSes) 
Chiller, Evaporator Return Line 
Chiller, Evaporator Supply Une 
Water Cooled Equip 
Condenser Return Line 

Condenser Supply Une 



PSK3 



PSiA 



FIG. 6b 



ThermophysicaJ Pro partes of Refrigerants 




-2SO0O 




107 SI 


— -6X169 


76.604 


-Q219I4 


0449S2 


-34100 




106.41 




-56.462 


77.629 


-018786 


042332 


-D0J30 




105.48 




-5IJ69 


78^69 


-O1660S 


o-aioi 




ooaz 


104,58 


168C1 -C7.7Q5 


79.724 


-0.1*958 


OJ821I 


-UO0O 


a oo* 


10X70 


6982.4 -*<426 


30796 


-0.13616 


036538 


-30QjQO 


0010 


ioxn 


3151-5 ■ 


-41.474 


81X82 


-012437 


033048 


-19000 


O0Z2 


101J2 


1527.4 


-38.706 


829M 


-Ol 1411 


033713 


-tsooo 


00*4 


101 JZ3 


787.79 ■ 


-36038 


84.100 


-0 10439 


032518 


-T7O0O 


O0B4 


10012 


429-2 - 


-3X424 


85-230 


-009S2I 


031441 


-wdjoo 


out 


99-22 


245-51 


-30X39 


86X73 


-O0B644 


0J0470 


-43000 


0762 


96X0 


N665 


-28-269 


87-528 


-OJ07SOO 


029594 
028801 


-MO0O 


0.433 


97 J8 


91X69 


-21708 


88^92 


-006986 


-13O00 


0696 


96.46 


58-544 


-2X150 


89.864 


-006198 


028082 


-12000 


l.OSO 


93 -33 


38.133 


-30594 


91.040 -40543S 027430 


-11000 


1.626 


94.60 


26.494 


-18038 


9X218 -O04694 


026838 


—(00-00 




93-66 


18-54) 


-11481 


9X397 


-003973 


026298 


•4000 
-8000 


14U 


92.71 


1X275 


-1X921 


94-572 


-003271 


O23S07 


4.778 


91.73 


9,7044 -10X55 


91741 


-002587 


QHW7 


-moo 


6555 


9079 




—7783 


96JOL -001919 024945 


-4000 


8X30 


89-11 


14756 


-1201 


msm 


-001266' 0X4567 


—3000 
-4100 


1X383 


us 


1 » 


-2608 ' 
— 1.306 


99.182 -000627 
99.743 -O00312 


024230 
024056 


-41.44b 


14496 


875* 


X4048 


-OJ77 


10O13S 


-000990 


029944 


-4000 


15X55 


87X1 


X2880 




100296 




023899 
023748 


-uoo 


17X29 


87 J2 


29185 


IJ10 


100447 


000309 


-3000 


19617 


•611 


25984 


2624 


101J9I 


000616 


023602 


-2100 


22.136 


86X9 


2-3302 


X944 


101328 


000930 023462 


-3000 


24199 


8177 


20774 




10X461 


001222 


Of i«7 


-1500 


27.924 


85-25 


1X650 


6-598 


10X986 


001521 


023197 


-tooo 


31X26 


84.72 


1.6784 


7J34 


103-503 


OOI8I8 


O2307! 


-100 


34X21 


84.18 


1J142 


9-276 


104013 


OQ21I3 


022949 


000 


38.726 


83-64 


1J691 


I0624 


104513 


002406 


022832 


100 


4X960 


8X09 


1X40S 


11.979 


101009 


00307 


022718 


tO0O 


47J3S 


8254 


1.1265 


1X342 


105.493 


002987 


022607 


1100 


3X480 


81.98 


1.0230 


14.712 


101968 


003275 


0X2500 


2000 


57JQ3 


81.41 


09343 


16.090 


106.434 


003561 


022395 


2100. 


6X526 


. 8014 


0X332- 


17.476 


106-991 


. 003846 


022294 


3O00 
3X00 ' 


69.667 


8026 


O7S04 


18X71 


107336 


O04129 


022195 


76-343. 


79.67 


0.7150 


30275 


107.769 


O04411 


022098 
022004 


4000 


8X280 


79.07 


06561 


21.688 


I08.J91 


-O04692 


4100 


90791* 


78.46 


O6029- 


2X111 


108.600 


- O04972 


021912 


sooo 


98.799 


TIM 


QJ348 


24J44 


10O597 


OOS23I 


021821 


3500 


107 _G 


77 32 


0-5111 


21988; 


109J79 


005529 


021732 


6000 


1 16JS 


76.58 


04715 


27.443 


109.748 


005806 


021644 


6100 


12600 


75.93 


04355 


21909 


. HO 103 


006082 


021557 


7000 


136.19 


75-27 


04026 


30387 


1I0441 


006358 


021 472 


7100 


146.98 


74j60 


03736 


31X77 


110761 


006633 


021387 


1030 


118.40 


7X92 


03451. 


3X3SI 


111066- 


O069O7 


021302 


8100 


I704S . 


. 73-22 


0J199 


34X90 


111X50 


007182 


021210 


9000 


inn 


7251- 


029G8 


36.430 


1IIJW6 


007456 


021134 


9100 


19657 


4 71.79 


02756 


37577 


111X59 


007730 


021030 


10000 


210*9 


7105 


02560 


39.538 


11X081 


QU08OQ3 


020965 
020879 


10100 


22153* 


70X9 


0X379 


44.119 


11X278 


O0BZ77 


1IO0O 


241.14 


6951 


02Z12 


4X717 


11X448 


008552 


020793 


U10O 


257,52 
274.71 


68.71 


0XCS8 


44X34 


112-591 


OOBS27 


020705 


12000 


67 39 


01914 


45.972 


11X704 


009103 


O306I5 


12500 


29X7X 


67 05 


OlTSl 


47.633 


11X783 


009379 


020522 


13000 


314,61 


66.17 


a 1657 


49 J 19 


11X125 


009657 


020427 


13100 


331JS 


65X7 


a 1542 


51032 


11X126 


O09937 


0 !B129 


14100 


35107 


64 J3 


01434 


5X775 


11X784 


OI0220 


ft at/n 


14100 


37X71 


63 J3 


01332 


54J23 


11X692 


010504 


0301 19 


15100 


396J2 


62J3 


OJ237 


56X70 


11X541 


O 10793 


020006 


16000 


444,63 


6012 


O1063 


60145 


11X035 


0113X3 


019757 


17000 


497X3 


37-59- 


00907 


64175 


111.165 


0 13001 


019464 


lailoo 


35482 


54-37 


O0763 


68-597 


109.733 


O 13668 


019 102 


190100 


617J3 


S062 


O0625 


7X742 


107 J98 


O 13432 


018613 




686.11 


44.44 


00473 


30-558 


102309 


014432 


017305 


303.06c 


723.74 


31 70 


a 0306 


91.052 


91.052 


013989 


015989 



431 
44Z 



470. 
476. 



O10IS 1-2914 — 

_ O1033 1-2860 — 

— O104S 1-2807 — 

— O1064 1.2754 — 

— O10B0 1-2703 — 
_ O1096 1-2653 — 

— OHI3 12604 — 

— O1130 . 1-2558 — 

— Ol 147 1X315 — 

— Ol 165 1X474 — 

— Ol 183 1.2437 — 

— OI201 1-3403 — 

— 01221 1-2374 482.' 
n?w 01241 1.2349 348X 488. 
02553 0 1362 12329 3384. 494. 
02557 01285 1X315 3290 50O 
02561 O1308 1X307 3198. 505. 
0L2567 01334 1X305 3110, 510* 
02574 01361 1X310 3021 5M. 
02584 01389 1X323 293X ,519* 
02S96 OI420 1X344 283X 532. 
Q2604 01436 1-2351 2SMl 531 
020)9 01448 1X369 2780. 535. 
02611 OI4S3 12374 2768. 536. 

OI47! 1X393 2721 532. 

OM89 1-2414 26BX -539. 

02638 O1507 1X437 2641. 530 

0L2648 OI527 1X463 2599. 531. 

02659 01547 12493 2557. S3X 

02671 01567 1X525 2515. 533L 

02684 015S9 1X360 2473L 334. 

02697 01611 1XS99 3431. 530. 

0X710 01634 1X641 3389. 531 

02725 01658 12687 3340. 531 

02740 OI6B3 1X737 2308, 390. 

0X756 01709 1X792 226X 530. 

0X753 OI737 12851 2219. 536. 

0X791 O1705 1*2915 2177. 536* 

02809. 01794 12984 2134. 5X1 

0X829 01825 1-3059 2091. 531 

02849 OJ837 IJ14I 2048. 334. 

02870 01891 1.3229 20O5. 53X 

02893 01927 1X334 196X 53X 

02916 01964 IJ428 1919. 531. 

02941 02033 IJ540 1870. S30 

02967 02045 IJ663 183X 52C 

02994 O2089 1X796 1780 52Z 

03034 0X135 U941 1744. 525. 

O30S3 0XU5 L4M» 1700 523L 

O30B8 0X338 L4275 kBOL 530 

0Jt33 0X295 1.4467 ML ~5tt. 
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